It was in 1940 that Weston Hurst (1941) encountered two cases of fatal encephalitis which he regarded on clinical and pathological grounds as representing a previously unidentified entity to which he gave the name of acute haemorrhagic leuco-encephalitis. To quote Hurst's original description, the disease was "an acute 'cerebral condition, virtually localized as far as the cerebrum was concerned to the white matter, and developing more or less abruptly in apparently normal individuals. Perivascular necroses, perivascular and focal demyelination, haemorrhages, oedema, and cellular infiltration were the chief components of the pathological picture."
In the 12 years since Hurst's paper appeared remarkably few similar cases have been reported, and in fact only five further examples have been described under the same name. These have been recorded by Henson and Russell (1942) , Shallard and Latham (1945) , MacArdle, van Bogaert, and Lhermitte (1949, two cases) and by Greenfield (1950) . It so happens that three characteristic examples of the disease have occurred in the neurosurgical department of St. George's Hospital over a two-year period, and it seems probable that the condition is not such an extreme rarity as the small number of recorded cases would indicate. The object of the present communication is to put on record these three further cases (bringing the number recorded up to 10) and to draw the attention of general pathologists to the existence of this variety of encephalitis. The descriptions of the disease which follow are based on the three new cases together with the seven previously reported. More detailed summaries of the three cases are included in an appendix to this paper.
Clinical Features
The salient clinical features are summarized in Table I . The age of the patients has varied from 2 years 10 months (Case 2 of the present series) to 51 years (Greenfield, 1950) , but seven of the 10 patients were young adults in the third and fourth A decades. The sex incidence shows a male preponderance with seven male and three female patients. The duration of the disease has proved variable. In seven cases the onset of neurological signs was (Henson and Russell, 1942) and one slight albuminuria (MacArdle et al., 1949, Case 2) . In the three cases of the present series protein was absent from the urine at a single examination in each.
The Naked-eye Lesions The meninges have usually shown no naked-eye change, but sometimes they appear congested (Henson and Russell, 1942; present Fio. 12 group.bmj.com on April 13, 2017 -Published by http://jcp.bmj.com/ Downloaded from pinkish or grey discoloration and the most severely hit area may be of an almost gelatinous consistency.
The distribution of these lesions is highly characteristic and is summarized in Table II1 . The haemorrhages involve the white matter only, the grey matter showing nothing more than some vascular engorgement. The central white matter of one or both cerebral hemispheres is regularly involved and in most cases has shown the most severe lesions. The haemorrhages may extend into the white cores of the convolutions, but the U-fibres between adjacent convolutions are usually They have been noted in the cerebral peduncles in three cases and in the pons in four, but Case 3 of the present series is the first in which they are recorded in the white matter of the cerebellar hemispheres (Fig. 2) Haemorrhage. The haemorrhages are the most conspicuous lesion in ordinary preparations. Their structure is best studied in less severelv affected areas where they are small and discrete. Two types are described : ball haemorrhages and ring haemorrhages (Fig. 3) . The ball haemorrhage is a minute sphere of extravasated blood, and serial sectioning will usually reveal a disrupted capillary in its centre (Fig. 4) , but the ring haemorrhage has a non-haemorrhagic centre in which it is often possible to find a capillary plugged with fibrin. Owing to the rapidly fatal course of the disease the extravasated red corpuscles appear intact in sections and have not lost their haemoglobin.
Two types of exudate may also be distinguished. cellular exudate and serous exudate. A moderate collection of leucocytes may be seen in the pernvascular space around many of the small venules in an affected part (Fig. 5) . In transverse section the cells often form an asymmetrical buLlge, breaking out from the vessel sheath and spreading into the adjacent brain tissue. A high proportion of the cells are neutrophil polymorphonuclear leLucocytes. There is a varying admixture of lymphocytes and histioeytes, but plasma cells and eosinophils have not been noted.
The appearance referred to as " serous exudate is a rather striking finding seen in all three cases of the present series and well illustrated by Henson and Russell (1942) . It consists of homogeneous. indifferently staining material distending the pernvascular sheath and in places bursting oLIt into the adjacent white matter. Sometimes there is considerable contamination with red blood corpuscles.
Lesions in Blood Vessels.-The lesions in the blood vessels constitute what are perhaps the most characteristic microscopic features of the disease. The small venules of the white matter are the vessels most affected but there are lesions also in the capillaries and sometimes in small arterioles. The most characteristic lesion is shown in Fig. 6 . It consists of impregnation or replacement of the tissues forming the vessel wall with material giving the staining reactions of fibrin, while similar material is present in varying amounts in the perivascular space. A modification of this lesion is depicted in Fig. 7 in which the fibrin impregnation extends beyond the vessel wall and perivascular space far into the surrounding white matter. Sometimes the fibrin-impregnated tissue forms a halo outside an intact vessel wall and sheath, while another appearance (Fig. 8) is of a plastering of fibrin around the inside of the vessel wall often extending through the thin wall to the perivascular sheath. Endothelium may grow over the deposit to line the new narrowed lumen, and the whole appearance is then reminiscent of the description given by Duguid and Anderson (1952) of hyaline sclerosis in the splenic arterioles.
Capillary disruption and obstruction in association with the haemorrhages have already been mentioned. Groups of fibrin-plugged capillaries may also be found without'any apparent relationship to haemorrhages (Fig. 9) .
The application of myelin stains to this material reveals the presence of widespread foci of demyelination (Fig. 10) . Closer inspection shows two types of demyelinated area-irregular patches in and around the areas of haemorrhage (Fig. 11 ) and narrow zones around small blood vessels (Fig.  12) (polymorphs 810,' ). The ears were normal. He was given penicillin and his temperature fell to normal, but coma and hemiplegia persisted and he was transferred to the neurosurgical centre on July 24 as a possible case of brain abscess. Neurological examination there showed response to painful stimuli only. There was moderate neck rigidity but Kemig's sign was negative. The eyes deviated to the left and upwards, the left pupil larger than the right, the right pupil only reacting to light; the fundi were normal. Other cranial nerve functions were normal. There was paralysis of the left arm and leg with increased tone ; abdominal reflexes were present but reduced on the left; the right plantar response was flexor, the left extensor. The cerebrospinal fluid at first (July 21) showed no abnormality and was not re-examined. Ventriculography (July 24) showed some displacement of the ventricles to the left but needling the right hemisphere did not reveal an abscess. The depth of coma increased and he died on July 27.
Post-mortem examination revealed extensive pulmonary oedema with patchy bronchopneumonic consolidation. The brain showed bulging of the right temporal region and on sectioning there was ill-defined, pinkish-grey discoloration of the white matter in this area. Close inspection showed many minute haemorrhagic points in the white matter of both hemispheres. Microscopic examination of the discoloured area showed haemorrhages varying from minute groups of red cells up to areas about 3 mm. in diameter. Many of the haemorrhages had a perivascular distribution, and many of the venules and arterioles showed fibrin impregnation of their walls. Cellular exudate was scanty, but here and there the vessels were surrounded by cuffs of polymorphs and mononuclear cells. Extensive demyelination was present in the discoloured area and many smaller foci of demyelination occurred in adjacent areas of white matter and in the right centrum semi-ovale. The mid-brain, brain-stem, and cerebellum were not involved.
Case 3.-A man, aged 31 years, was employed as a cost accountant. On December 24, 1952, he developed a severe cough and vomited twice. The cough continued and on December 27 he had severe frontal headache with further vomiting. Two days later he drowsy and later unable to recognize his family. Following admission to a local hospital where lumbar puncture was performed (cerebrospinal fluid reported as "cloudy, protein 270 mg. per 100 ml.") he was transferred to the neurosurgical centre as a case of brain abscess on December 31. He was then deeply comatose, and examination of the nervous system gave the following positive findings: extensor spasms of upper limbs on painful stimulation; considerable neck rigidity; pupils contracted and unreactive; limbs extended and spastic but reflexes present and equal; abdominal reflexes absent; right plantar response flexor, left extensor. There was no evidence of otitis, and other systems proved normal. Ventriculography showed a normal ventricular system and the ventricular cerebrospinal fluid contained 150 cells per c.mm. (polymorphs 70%) and 140 mg. protein per 100 ml.
His temperature fluctuated from 990 F. to 101.6°F. In the early part of his illness he was treated with penicillin and later with streptomycin, but he never regained consciousness and he died on January 3, 1953, at 11 a.m., five days after the onset of signs of involvement of the nervous system.
At post-mortem examination there was extensive bronchitis and bronchiolitis with patchy bronchopneumonic consolidation of the lower lobes of the lungs. Other positive findings were limited to the brain and are summarized in Table III . Microscopic examination of the brain showed all the types of lesion described above.
